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Abstract. The growing fragmentation of production in the last decades has changed the 
geography, and dynamics, of trade. It is very important, especially for small and open 
economies, a good position in regional and global value chains (GVC). The necessary 
increase in imports, namely of intermediate inputs, that this positioning implies must be 
accompanied by an adequate increase of exports, generating a substantial amount of 
domestic value added. In this paper, an empirical analysis is made of the changes in the 
geography of imports and exports of Portuguese rubber and plastics industry, as well as 
the growing vertical specialization of this sector, both with direct and total measures, in 
the period 1995-2011. To put the main trends in perspective, a comparison will be made 
with some northern and southern EU countries, the main trade partners of Portugal in this 
industry, and in fact in all the others. The rubber and plastics industry is a good case study 
in the context of GVC analysis, given the strong proportion of intermediate inputs in its 





Keywords: Vertical specialization; Global value chains; Rubber and plastics; Portugal 
 
JEL Classification: E01, F14, F23, L65 
 
 
Acknowledgment: Financial support from national funds by FCT (Fundação para a Ciência e 






In the recent decades there has been a growing fragmentation of production activities 
worldwide that has changed the geography, and dynamics, of foreign trade, in the 
sequence of what Richard Baldwin (2006) calls the “second unbundling”.  
 
The emergence and growth of the so-called Global Value Chains results in production 
processes split in several stages distributed by different countries along the supply chains, 
each one specializing not necessarily in goods but in “tasks” (Grossman and Rossi-
Hansberg, 2008; Bayoumi et al, 2013; Baldwin and Robert-Nicoud, 2014). This process 
is by no means limited to manufacturing but encompasses also a substantial amount of 
service activities (Liu and Trefler, 2008; Amiti and Wei, 2009; Crino, 2010). 
 
Another important consequence of GVC is the significant growth of trade as a share of 
global output, a trend reinforced since the 1980s by trade liberalization and lower trade 
barriers, declines in transport and communication costs and the acceleration of 
technological progress (Baldwin, 2012). This growth of trade is particularly strong when 
measured by gross exports, given the large increase in components and parts movement 
across the borders, back and forth, along the supply chains. The international 
fragmentation of production magnifies the so-called “double counting effect”, which has 
been extensively treated in the recent empirical trade literature with a focus on measuring 
trade in value added, i.e., the net contribution of primary factors (capital and labor) in 
each stage of the chain (see, among others, Johnson and Noguera, 2012; Koopman et al, 
2014, Los et al, 2015). 
 
In what regards competitiveness and economic growth, it is very important for all the 
countries in the world, but especially for small and open economies, to assure a good 
position in regional and global value chains (GVC). The inevitable increase in imports, 
namely of intermediate inputs, that this positioning implies must be accompanied by an 
adequate increase in exports, generating a substantial amount of domestic value added, 
which is only achievable with a virtuous specialization in high and medium-high 
technology industries and tasks. For interesting analysis of country studies in this context, 
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see Stehrer and Stölinger (2013) for Austria, Duprez and Dress (2013) for Belgium, 
Amador and Stehrer (2014) for Portugal, Cappariello and Felettig (2014) for Italy, and di 
Mauro et al (2013) for EU countries.  
 
In this paper, a contribution is made to better understanding the insertion of Portugal in 
the GVC, by means of quantifying the vertical specialization of the Portuguese economy 
in the period 1995-2011, along the lines of Amador and Cabral (2008) and Cardoso et al 
(2013). The main measures used for this quantification are the direct import content of 
exports proposed by Feenstra and Hanson (1999) and the total (direct plus indirect) import 
content of exports applied in the pioneering work of Hummels et al (2001). The 
supporting data were collected in the well-known World Input-Output Database (WIOD) 
consisting of global Input-Output Tables for forty countries and the Rest of the World, 
with 35 sectors, described in Timmer et al (2012) and Dietzenbacher et al (2013). 
 
The main value added of this paper is to focus attention on a particular industry, rubber 
and plastics, and to make a detailed analysis of the changes in the geography of imports 
and exports of this this sector, as well as a comparison of the Portuguese case with some 
northern and southern EU countries, the main trade partners of Portugal in this industry, 
and in all the others, in fact. This choice is justified by the fact that the rubber and plastics 
industry is a good case study in the context of GVC analysis, given the strong share of 
intermediate inputs in its global output and foreign trade. 
 
The rest of the paper is organized as follows. Section 2 describes the main features of 
Portuguese rubber and plastics industry, in terms of output, value added, employment and 
labour productivity, in a comparative perspective with several EU countries. Section 3 
presents the main changes in the geography, and dynamics, of rubber and plastics trade, 
identifying the main import and export partners of Portuguese firms in this sector. In 
Section 4 the measurement and results of vertical specialization in Portugal are shown, 
comparing the rubber and plastics industry of this country with those of its main EU 





2. Main economic indicators of Rubber and Plastics industry: a 
comparative analysis 
 
Rubber and plastics industry is an important source of intermediate and final products in 
every economy, but its relative weight in the economy is small in gross output, value 
added and employment, around 1% (see Table 1). In Portugal, this sector represents 0,9% 
of gross output, 0,54% of value added and 0,58% of employment, values around the mean 
of the EU countries selected for comparative purposes, some in the south of the  Eurozone 
(Spain, Italy and Greece), some in the north (Germany, the Netherlands, Finland and 
Ireland). This industry is more important in Italy, Spain, and particularly in Germany, 
well above 1% in all indicators (except value added in 2009), although with a slightly 
decreasing trend. 
 
Table 1: Relative weight of Rubber and Plastics Industry in the Economy  
Weight in Gross Output of the Economy (%) 
  PRT ESP GRC ITA IRL DEU NLD FIN 
1995 0.806 1.129 0.647 1.513 1.013 1.473 0.796 0.934 
2000 0.835 1.154 0.528 1.461 0.666 1.406 0.709 0.983 
2005 0.916 1.060 0.525 1.324 0.496 1.437 0.680 0.906 
2009 0.889 0.925 0.469 1.038 0.492 1.239 0.582 0.760 
Weight in Value Added of the Economy (%) 
  PRT ESP GRC ITA IRL DEU NLD FIN 
1995 0.565 0.769 0.403 0.983 0.723 1.119 0.573 0.756 
2000 0.523 0.817 0.367 0.934 0.527 1.079 0.493 0.859 
2005 0.516 0.673 0.372 0.778 0.422 1.085 0.424 0.767 
2009 0.542 0.560 0.335 0.590 0.388 0.883 0.419 0.638 
Weight in Employment of the Economy (%) 
     PRT    ESP    GRC    ITA    IRL    DEU    NLD    FIN 
1995 0.618 0.773 0.558 1.091 0.979 1.193 0.514 0.762
2000 0.612 0.838 0.498 1.186 0.846 1.172 0.516 0.924
2005 0.637 0.770 0.533 1.040 0.689 1.131 0.475 0.774
2009 0.576 0.723 0.464 0.882 0.586 1.106 0.425 0.598
Source: WIOD and authors' calculations      
 
In what regards efficiency of Rubber and Plastics industry, measured by labour 
productivity (value added by working hour in real terms), in Portugal it grows 2,1% in 
the period 1995-2009, close to the average growth in northern countries, and well above 
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the average growth in other southern countries. But this good Portuguese performance is 
explained by a significant growth until 2000, 5,12%, followed by a weak growth after this 
year (see Table 2). 
 
Table 2: Rubber and Plastics Average growth of Productivity    
  PRT ESP GRC ITA IRL DEU NLD FIN 
1995-2000 5.12 0.30 -2.59 0.46 -0.32 2.15 1.03 -0.05 
2000-2009 0.45 0.06 0.57 -0.64 7.03 2.36 2.17 3.08 
1995-2009 2.10 0.14 -0.57 -0.25 4.34 2.28 1.76 1.95 
Source: WIOD and authors' calculations 
 
 
      
3. The changing geography of trade in Rubber and Plastics industry 
 
Rubber and Plastics is an industry with a great exposure to foreign trade, and this 
openness has been growing in the last decades, accompanying the general movement of 
globalization and international fragmentation of production (see Table 3). Portugal is a 
good example of this trend, as the share of exports in gross output of this industry has 
more than doubled between 1995 (22.7%) and 2011 (49.8%), although the great recession 
of 2009 has been pernicious, with a fall of 3% in the exports/gross output ratio between 
2008 and 2011. This evolution is in line with what has been happening in all the other EU 
countries, except Greece, which is much more closed in this industry (only around 20% 
of gross output is exported). Otherwise, this industry is very open in the Netherlands, 
where the value of gross exports is more than 90% of gross output, although a significant 
part of exports has not been produced there, but imported and directly re-exported.  
 
On the other hand, the share of rubber and plastics exports in total exports of Portugal 
more than doubled too, from 1.4% in 1995 to 3.4% in 2011, and the weight of this sector 
is much larger in foreign trade than in the other economic indicators previously mentioned 
(gross output, value added and employment). In 2011, only in Germany is this industry 
more important in total exports, and by a very thin margin. In the period 1995-2011, the 
relative share of Rubber and Plastics exports was unchanged in Spain, Italy and Germany, 
was decreasing in the Netherlands, Greece and Ireland, and, besides Portugal, has only 




Table 3. Exports of Rubber and Plastics industry 
Share in Gross Output of the sector (%) 
  PRT ESP GRC ITA IRL DEU NLD FIN 
1995 22.660 23.550 9.930 27.020 39.050 29.720 87.190 37.190 
2000 37.460 30.570 17.440 27.820 30.090 40.480 92.870 37.590 
2005 45.360 28.510 18.460 31.550 38.130 49.250 93.620 45.760 
2008 52.890 28.410 23.300 34.780 36.700 55.990 94.270 43.730 
2011 49.750 37.170 20.520 40.960 51.570 59.420 93.700 50.250 
Share in total exports of the Economy (%) 
  PRT ESP GRC ITA IRL DEU NLD FIN 
1995 1.410 2.760 1.440 3.260 1.130 3.250 2.500 1.790 
2000 2.250 2.760 1.040 3.200 0.470 3.150 2.280 1.690 
2005 3.060 2.700 1.000 3.390 0.490 3.250 2.230 1.980 
2008 3.180 2.550 1.090 3.120 0.480 3.250 1.920 1.720 
2011 3.380 2.750 1.020 3.230 0.500 3.430 1.810 2.070 
 Source: WIOD and authors' calculations 
  
In what concerns the geography of rubber and plastics Portuguese exports (Table 4), the 
main destinations are the EU partners, namely Germany, Spain and France that represent 
around 60% of the total. Spain was the main partner in 1995 but this role is now occupied 
by Germany, which has gained 8% in its share.  
Table 4. The geography of Portuguese Rubber and Plastics exports 
 1995 2011 
Rank Country Value* % País Value* % 
1 ESP 100,45 25,73 DEU 460,94 23,71 
2 FRA 80,81 20,7 ESP 411,18 21,15 
3 DEU 62,26 15,95 FRA 317,5 16,33 
4 GBR 40,25 10,31 GBR 90,61 4,66 
5 BEL 15,73 4,03 BEL 60,52 3,11 
6 ITA 15,02 3,85 ITA 57,13 2,94 
7 NLD 8,64 2,21 USA 38,48 1,98 
8 SWE 8,4 2,15 POL 36,02 1,85 
9 AUT 8,01 2,05 CZE 28,06 1,44 
10 USA 4,35 1,11 AUT 27,16 1,4 
 RoW 46,43 11,89 RoW 416,59 21,43 
 Total 390,38 100 Total 1944,2 100 
 Source: WIOD and authors’ calculations (*million $US) 
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The shares of Spain, France and UK have declined, and two eastern EU countries have 
arrived at the top 10 of export destinations, Poland and the Check Republic, a sign of the 
changing geography of trade associated with the regional global value chain, or of the 
“factory Europe”, mentioned in Baldwin and Lopez-Gonzalez (2015). 
 
Regarding the Portuguese imports of rubber and plastics products, the main partner is 
Spain, and its share has been greatly reinforced, from 28,4% in 1995 to 45,4% in 2011 
(see Table 5). The second partner, Germany, has lost importance as well as most of the 
others, except China, which upgraded from 10th place in 1995 to 6th in 2011, and the 
Check Republic and Indonesia that have arrived to the top 10 origins of rubber and 
plastics products. These are also important signs of the changing geography of trade, 
global value chains, or the “factory World” (Los et al, 2015). 
 
Table 5. The geography of Portuguese Rubber and Plastics imports 
 1995 2011 
Rank Country Value* % Country Value* % 
1 ESP 266 28,39 ESP 831,07 45,44 
2 DEU 216,58 23,11 DEU 281,78 15,41 
3 FRA 103,13 11,01 ITA 130,09 7,11 
4 ITA 87,47 9,33 FRA 129,93 7,1 
5 GBR 54,08 5,77 NLD 100,7 5,51 
6 NLD 47,09 5,03 CHN 64,5 3,53 
7 BEL 33,32 3,56 BEL 50,69 2,77 
8 JPN 16,4 1,75 GBR 49,19 2,69 
9 AUT 10,3 1,1 CZE 16,91 0,92 
10 CHN 9,79 1,04 IND 15,6 0,85 
 ROW 92,86 9,91 ROW 158,5 8,67 
 Total 937,01 100 Total 1828,96 100 
 Source: WIOD and authors’ calculations (*million $US) 
Finally, it is worth analyzing the geographical origins of intermediate inputs of the 
Portuguese Rubber and Plastics industry. Once again, Spain is the main, and growing, 
supplier of these products, followed by Germany, the Netherlands and France, all of them 
with decaying shares. And once again China emerges in the top 10 of Rubber and Plastics 




Table 6. Imported intermediate inputs of Portuguese Rubber and Plastics sector  
 1995 2011 
NO País VA* % País VA* % 
1 ESP 93,73 24,76 ESP 353,53 34,19 
2 DEU 74,37 19,64 DEU 155,01 14,99 
3 FRA 38,12 10,07 NLD 87,48 8,46 
4 NLD 30,81 8,14 FRA 65,73 6,36 
5 BEL 23,77 6,28 ITA 59,05 5,71 
6 GBR 22,89 6,05 BEL 44,05 4,26 
7 ITA 21,56 5,69 GBR 36,93 3,57 
8 USA 8,43 2,23 CHN 28,26 2,73 
9 BRA 4,76 1,26 USA 26,22 2,54 
10 SWE 3,51 0,93 BRA 19,19 1,86 
 ROW 56,65 14,96 ROW 158,48 15,33 
 Total 378,6 100 Total 1033,94 100 
 Source: WIOD and authors’ calculations (*million $US) 
 
4. Measuring vertical specialization in the Rubber and Plastics industry 
 
4.1 Concepts and measures of vertical specialization 
 
Globalization has been associated with the development of a new organizational 
paradigm of international production (Daudin et al., 2011). This new paradigm has largely 
been the subject of study in the literature under different names: "disintegration of 
production", "relocation", "vertical specialization", "fragmentation", "outsourcing", 
among others (Feenstra, 1998). Baldwin (2006) calls it the "second unbundling". In this 
study, we will use the concept of vertical specialization introduced in Hummels et al. 
(1998) and subsequently developed in Hummels et al. (2001). 
 
According to Hummels et al. (2001), vertical specialization involves the use of imported 
inputs in the production of goods that are subsequently exported. Thus, this implies that 





Vertical specialization has always been present in international trade (Yeats, 1999), but 
in recent years it has increased substantially, and in 2004 already represented 27% of 
international trade (Daudin et al., 2011). 
 
The methodology used in this paper was pioneered by Hummels et al. (2001) and 
followed by several other authors, namely Cadarso-Vecina et al. (2007), Zhang and Sun 
(2007), Johnson and Noguera (2012), Koopman et al. (2014) and Los et al (2015). 
According to Hummels et al. (2001), the vertical specialization of the good or sector i in 
country k can be determined as: 
 




The first term of equation (1) can be defined as the share of imported intermediate inputs 
used in the production of the good or sector i. 
 
Therefore, the vertical specialization of country k is merely the sum of the VS of all the 
sectors i, or 	 ∑ . In order to facilitate the analysis, it is useful to calculate the 
VS share in total exports of country k, Xk, given by: 
 





The input-output tables are a key component of the methodology proposed by Hummels 
et al. (2001). These allow to obtain the VS for each sector, as they give us the value of 
imported intermediate inputs, by use sector. 
 
In matrix form, equation (2) can be written as: 
 
(3)     ⁄⁄  
where u is a summation vector, AM is the n × n matrix of imported intermediate input 
coefficients, x is the n × 1 vector of exports and Xk is the sum of exports of all the n 
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sectors. This measure can be called the Direct VS measure of country k, as it only 
considers the imported intermediate inputs directly used in the production of the exported 
goods.  
 
However, the input-output model allows the calculation of a Total VS measure, when the 
direct plus indirect and induced imported intermediate inputs of the industries are taken 
into account, through the matrix of (domestic) production multipliers, the so-called 
Leontief inverse, [I-AD]-1 (for the deduction of this matrix, see Miller and Blair, 2009): 
 
(4)      
 
This is the most useful measure of vertical specialization of a country and it can also be 
applied to individual sectors as well.  
 
 
4.2 Quantifying vertical specialization  
 
Using the methodology presented above, an empirical application was made for Portugal 
and other EU countries in the period 1995-2011, based on the global Input-Output Tables 
of the WIOD database.  
 
The first and simplest indicator of the internationalization of production activities in a 
country or in a sector is the direct foreign content of its output, i.e. the proportion of 
imported intermediate inputs on gross output. In the case of Rubber and Plastics industry 
(Table 7), this share increases between 1995 and 2011, in Portugal and most of other 
cases, except Greece and Ireland. According with this criterion, this sector is particularly 
open in Ireland and the Netherlands, and relatively more closed in Spain and Italy, with 




Table 7. Share of imported intermediate inputs in gross output: Rubber and  
    Plastics industry (%) 
 PRT ESP GRC ITA IRL DEU NLD FIN 
1995 21,98 15,49 22,13 14,94 38,8 14,22 32,14 16,48 
1996 20,69 15,12 19,72 13,48 39,08 14,07 30,75 17,31 
1997 21,03 16,8 21,04 14,05 38,7 15,27 31,94 17,90 
1998 22,15 17,28 21,7 13,75 35,02 16,68 31,2 17,04 
1999 23,04 17,94 21,62 13,59 37,99 17,9 30,54 16,05 
2000 25,75 16,8 22,53 15,34 38,11 17,71 32,98 18,01 
2001 25,19 16,81 21,47 15,06 36,19 18,23 31,21 17,56 
2002 25,37 16,42 19,08 14,22 32,57 16,48 30,28 17,04 
2003 24,65 16,5 18,2 14,74 29,75 16,75 30,4 16,84 
2004 25,7 16,48 19,53 15,24 29,81 17,94 32,52 16,46 
2005 26,81 16,94 21,51 16 29,84 19,35 34,18 18,91 
2006 26,83 17,96 22,43 17,16 28,98 21,48 35,57 20,05 
2007 27,00 18,57 25,01 17,42 29,02 21,89 35,73 20,77 
2008 28,48 17,4 24,77 16,91 32,32 22,52 37,35 21,15 
2009 23,62 15,53 20,98 14,77 31,24 21,38 31,83 16,29 
2010 25,43 17,54 20,92 17,03 34,13 23,15 34,99 21,20 
2011 26,46 18,03 20,97 18,64 35,74 24,78 35,28 21,95 
Source: WIOD and authors’ calculations 
 
Comparing the values of Table 7 with those of Table 8 (imported intermediates/gross 
output ratio for the whole economy), we find that the proportion of imported inputs 
(directly) used by the Rubber and Plastics industry is significantly higher than the 
economy’s average share, in all countries.  
 
Regarding the direct share of vertical specialization (VS) in exports, the EU countries did 
not undergo considerable changes between 1995 and 2011. The higher values are found 
in Ireland (38.6% in 2001) and the lowest in Italy throughout this period. Portugal is the 
only country where, from 1995 to 2011, the direct share of VS exports declined. In 2008, 
VS represented 24.14% of the country's exports, but since then it drops, probably an effect 
of the financial and economic crisis of 2008/2009 and the difficulty of recovery thereafter 





Table 8. Share of imported intermediate inputs in gross output: economy (%) 
 PRT ESP GRC ITA IRL DEU NLD FIN 
1995 10,40 6,8 7,46 7,06 20,47 6,63 15,27 9,89 
1996 10,36 6,9 7,47 6,39 20,31 6,74 15,28 10,02 
1997 10,59 7,57 8,26 6,61 20,47 7,33 15,99 10,37 
1998 10,65 7,79 8,42 6,65 22,56 7,55 15,5 9,84 
1999 10,53 8,13 9,17 6,55 24,2 7,87 15,57 9,92 
2000 11,50 9,92 11,91 7,81 26,96 9,2 16,76 11,86 
2001 11,03 9,3 11,94 7,61 27,01 9,21 16,09 10,95 
2002 10,78 8,71 10,96 7,1 25,06 8,75 15,11 10,92 
2003 10,52 8,38 10,07 7,01 23,4 8,9 15,03 10,4 
2004 10,86 8,63 10,12 7,41 24,27 9,59 15,77 11,21 
2005 11,22 8,81 10,2 7,93 24,15 10,37 16,41 12,83 
2006 11,93 9,4 11,71 8,92 23,48 11,33 17,22 13,39 
2007 11,8 9,76 12,04 9,07 22,91 11,8 17,02 13,53 
2008 12,79 9,61 12,92 9,13 24,43 12,21 18,47 14,16 
2009 10,11 7,53 10,42 7,67 25,25 9,98 16,69 11,65 
2010 10,13 8,97 10,27 9,21 26,82 11,25 18,61 12,97 
2011 10,34 9,71 10,38 9,9 27,55 12 19,56 13,7 
Source: WIOD and authors’ calculations (*million $US) 
Recall that the total (direct plus indirect) share of vertical specialization in exports of 
countries is the main measure for VS. As can be seen in Table 10, Ireland distinguishes 
once more by presenting a VS higher than other countries (45,4% in 2011). In the second 
place of this ranking is the Netherlands with 41.2% and in third Finland with 35.9%. In 
Portugal, total VS share in exports is 29.2%, below the 2008 value (34.5%), as a result of 
the great recession already mentioned. 
 
As about the total VS share of exports in the Rubber and Plastics industry, in Portugal it 
has been always significantly higher than the average for the whole economy, and the 
same goes for Italy and the Netherlands (see Table 11). The value of this indicator in the 
Portuguese case is high, and only surpassed by the Irish and the Netherland cases. It is 
also worth mentioning its increase between 1995 (31.5%) and 2008 (39,6%), followed by 
a decline thereafter (36% in 2011). This trend is a clear sign of the greater participation 





Table 9. Direct vertical specialization (VS) of exports in the economy (%) 
Ano/País PRT ESP GRC ITA IRL DEU NLD FIN 
1995 19,18 13,26 12,99 11 30,78 12,56 24,58 15,17 
1996 19,3 13,09 12,93 9,97 31,18 12,85 24,72 15,67 
1997 19,46 14,13 16,49 10,34 31,23 13,8 25,93 16,32 
1998 20,21 14,82 16,44 10,45 32,51 14,16 24,99 15,47 
1999 20,15 15,58 19,76 10,36 34,39 14,87 25,13 15,47 
2000 21,26 18,02 23,76 12,34 38,04 16,31 27,22 18,26 
2001 20,87 16,7 27,27 11,99 38,35 16,19 25,63 16,62 
2002 20,58 15,82 24,37 11,4 34,56 15,48 24,17 16,72 
2003 21,02 15,97 20,82 11,6 32,96 15,97 24,23 16,36 
2004 21,8 16,75 23,1 12,3 33,82 17,17 25,63 18,27 
2005 21,94 16,95 20,97 13,2 33,08 18,29 26,79 21,06 
2006 23,09 18,75 23,63 14,63 31,94 19,74 28,32 22,89 
2007 22,64 19,34 23,23 15,06 30,67 20,28 27,85 22,8 
2008 24,14 19,51 24,91 15,31 31,76 20,93 29,98 23,2 
2009 18,61 15,47 20,42 12,63 32 17,9 27,33 19,61 
2010 18,57 18,15 20,23 15,58 32,83 19,9 30,64 21,84 
2011 18,93 20,56 20,46 16,89 34,23 20,8 32,33 23,14 
Source: WIOD and authors’ calculations (*million $US) 
Table 10. Total vertical specialization (VS) of exports in the economy (%) 
 PRT ESP GRC ITA IRL DEU NLD FIN 
1995 28,96 21,65 19,87 19,69 40,84 18,82 33,03 24,71 
1996 28,95 21,56 20,08 17,8 40,83 19,12 33,42 25,38 
1997 29,54 22,98 23,41 18,55 40,92 20,48 34,65 26,26 
1998 29,95 23,76 23,09 18,72 41,43 20,98 33,82 24,72 
1999 29,46 24,73 25,38 18,66 42,85 21,82 33,96 24,65 
2000 31,61 28,66 31,44 21,89 47,01 24,38 36,16 29,22 
2001 30,97 26,84 33,15 21,3 47,13 24,17 34,46 26,58 
2002 30,12 25,65 30,73 20,36 43,18 22,87 32,79 26,27 
2003 30,31 25,55 27,1 20,51 42,01 23,47 32,63 25,94 
2004 31,43 26,84 28,53 21,7 43,1 24,93 33,97 28,39 
2005 32,23 27,67 26,85 23,22 43,36 26,61 35,19 32 
2006 33,39 30,03 29,4 25,7 42,33 28,6 36,78 34,67 
2007 32,92 30,65 29,08 26,3 41,77 29,38 36,71 34,31 
2008 34,52 30,68 30,62 26,72 43,1 30,17 38,9 35,64 
2009 28,77 25,14 24,82 22,29 43,77 25,95 36,19 31,46 
2010 28,75 28,56 24,77 26,64 44,51 28,53 39,42 34,11 
2011 29,12 31,04 24,86 28,26 45,37 29,88 41,2 35,96 
Source: WIOD and authors’ calculations (*million $US) 
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To sum up, it can be stated that the rubber and plastics industry, despite its weak absolute 
and relative share in terms of Gross Output, Value Added and employment, is an 
important sector for the Portuguese economy in terms of foreign trade and vertical 
specialization, as well as the participation of Portugal in the global value chains.  
 
Table 11. Total vertical specialization (VS) of exports in the R&P industry (%) 
Ano/País PRT ESP GRC ITA IRL DEU NLD FIN 
1995 31,46 24,35 29,68 24,31 48,51 19,74 38,98 24,87 
1996 29,52 23,62 26,93 22,04 48,6 19,38 37,58 25,52 
1997 30,38 25,72 28,95 23,14 48,93 20,97 39,14 26,25 
1998 31,52 26,37 29,59 22,72 45,69 22,24 38,44 24,87 
1999 32,31 27 29,23 22,66 48,43 23,32 37,65 23,52 
2000 36,67 27,32 30,81 25,68 48,3 24,43 40,57 27,11 
2001 35,7 27,32 30,65 25,23 45,08 24,82 38,96 26,19 
2002 35,38 26,42 26,63 24,08 41,87 22,66 37,77 25,44 
2003 34,6 26,32 25,11 24,74 40,32 23,14 37,74 25,26 
2004 36,22 26,53 26,61 25,62 40,36 24,49 39,98 25,21 
2005 38,12 28,31 28,45 26,85 42,04 26,4 41,75 28,92 
2006 37,77 30,04 29,25 29,2 41,22 28,96 43,33 30,52 
2007 37,84 30,58 31,53 29,44 42,96 29,41 43,37 30,89 
2008 39,59 29,86 31,56 29,16 45,83 29,95 45,19 32,45 
2009 34,64 26,53 26,7 25,92 45,72 27,68 39,24 26,77 
2010 36,06 29,16 26,65 29,54 47,82 29,71 42,97 31,55 
2011 36,88 29,92 26,66 31,29 48,85 31,37 43,48 32,53 
Source: WIOD and authors’ calculations (*million $US) 
 
5. Concluding remarks 
 
Regional and global value chains have changed the organization of international 
production and the geography and dynamics of foreign trade. These changes have been 
extensively studied and cataloged under different names, such as “disintegration of 
production”, “relocation”, “vertical specialization”, “fragmentation”, “outsourcing", 
“offshoring”, among others. Thus, one important feature of the new international and 
globalized economy is the significant increase of intermediate goods trade, crossing 




The main purpose of this paper was to measure the vertical specialization of the 
Portuguese economy in the period 1995-2011, with a particular focus on an individual 
industry, rubber and plastics that is an interesting case study in this context, as a source 
of intermediate goods with many utilizations.  
 
To put the results in perspective, a comparison is made with the main EU partners of 
Portugal, geographically divided in two groups, northern (Germany, the Netherlands, 
Finland and Ireland) and southern (Spain, Italy and Greece). This empirical application 
is based on the global input-output tables of the WIOD database. 
 
The analysis is based on three indicators: the percentage of imported intermediates on 
gross output; the direct foreign content of exports (direct Vertical Specialization); the 
direct plus indirect foreign content of exports (total Vertical Specialization).  
 
The main result confirms the growing importance of foreign intermediate goods content 
of exports in all economies, in the period from 1995 until 2008, but the great recession 
has inverted this trend, and in 2011 most of the countries have not yet recovered to pre-
crisis values. The Portuguese economy has an average degree of openness, between 
highly opened economies, Ireland and the Netherlands, and relatively more closed ones,  
Greece, Italy and Germany. 
 
Another important result is that Rubber and Plastics industry is much more open than the 
average of the industries in all economies, as expected, and the trends described above 
are also verified in this sector. The vertical specialization, both direct and total, of this 
industry in Portugal is remarkable (30% in 1995; 35% in 2008), pointing to a good 
integration in global, and particularly regional (European) value chains. In fact, the main 
trading partners of Portugal are close neighbours (Spain, France and Germany), but the 
role of China has been growing, as well as those of Eastern EU countries, Poland and the 
Check Republic. This diversification of trade patterns is good and it is expected that it 
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